0o

guobbbodggoubbbbooooooon
HEN

gbooboooooooboobobob
gboobooooooooboobob
gbooboooooooboobon

goooooooboobobobooo boo

O o o O
O o O
O o O
O o o O

<0b0O0o0 > 0OO0ooobooobooOoooobOo0oOobboOoobDOo0oOooboboOooDboOooon
goobooooooooooooooooooooooooooo0ooooooDobooooooon
gooooooooooobooooooboooooooooboooooboOobOboooooDoooooon
00o00o0o00oo0ooO0o0oO00O0o00o00o0oOoo0O0oooO0ooo0Doo0(@ooooo
000)o0oo0ooo0oo0O0oO000o0o00o0O0o0O0oD0oo0oo0oooooOoooooo
gooooooobooooooobooooooboooboooboooboooobooobobooDboon
gooooooooooboooooooooooooooooooooboobooooobobooon
gobooooboooooboooooboooboooobooooon

0000dd « 0000000000 00o000000ooOOoOooooOOoo0

<Summary> The sky color is indispensable for the display of natural scenes in computer
graphics. To render the photorealistic images of the sky, the calculation taking into ac-
count multiple scattering is necessary. However the calculation is so complex that enormous
computational cost is required. Therefore, in this paper, we proposed a method using vir-
tual shells (sampling shells) generated in the atmosphere. In the method, the illumination
distribution of the scattering of light on the virtual shells is considered as a texture map
called scattering maps. This makes it possible to calculate the sky color efficiently by using
graphics hardware. Furthermore, we also propose a calculation and rendering method using
the singular value decomposition to display the sky quickly with a little memory when the

height of the viewpoint and the sun altitude change.
Key workds: Sky Color, Multiple Scattering, Graphics Hardware, Singular Value Decom-

position.
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Fig. 1 Skylight reaching the viewpoint.
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Fig. 4 Calculation of single scattering of light using
sampling shells.
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Fig. 5 Calculation of second order scattering of light.
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Fig. 6 Precalculation process and rendering process.
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Fig. 7 Examples of the sky images.
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Fig. 8 Comparison of single scattering and second
order scattering.
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Fig. 9 Examples of sky images viewed from various
altitudes.
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Fig. 10 Comparison of the skylight maps.
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